Introduction {#sec1-1}
============

The death certificate holds importance in dealing with various social and personal issues.\[[@ref1]\] Medical Certification of Cause of Death (MCCD) under Civil Registration System, in India, has statutory backing under sections 10 (2) and 10 (3) of the Registration of Births and Deaths Act, 1969.\[[@ref2]\] The practice of death certification has led to implementation of effective public health programs.\[[@ref3]\] Improper filling up of the MCCD can lead to erroneous epidemiological database and misguided allocation of national resources.\[[@ref4][@ref5]\]

Errors in death certification are a global phenomenon. There are studies evaluating the impact of educational intervention programs on death certification errors,\[[@ref6]\] but there are no studies in intensive care unit (ICU) in Indian settings where mortality rates are higher than in any other area of the hospital. Our study was aimed to analyze the impact of educational intervention on errors in death certification in ICU.

Materials and Methods {#sec1-2}
=====================

It as an observational study conducted in the department of Critical Care Medicine of a teaching tertiary care institute. The study had prior approval of the hospital ethics committee.

A total of 75 death certificates of the previous 9 months (from July 2009 to March 2010) were randomly obtained from the hospital\'s record section and were audited for the frequency of major and minor errors by a faculty and the results/errors were kept blind from the resident doctors. We followed a systematic sampling plan, that is, every second death certificate from the hospital record section was selected during the period of study. Time constraints restricted us to 75 certificates, but it would have been better if we would have analyzed the entire certificates available during that period. The errors were defined into major and minor errors as described by Myers and Farquhar\[[@ref7]\] \[[Table 1](#T1){ref-type="table"}\]. Our institute\'s death certificate is based on the format given by World Health Organization (copy of death certificate attached).

###### 

Definition of major and minor errors in death certificates
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Then an educational intervention program was planned for the 12 resident doctors undergoing their subspecialty training in Critical Care Medicine. The program consisted of a lecture taken by a faculty to re-educate the senior residents about the various aspects of a death certificate like the different parts of an MCCD, International Classification of Diseases (ICD) 10, the meaning of various terminologies, significance of writing the certificate correctly, and the types of errors encountered. Following the lecture an interactive workshop was held, wherein the resident doctors were divided into two groups consisting of six resident doctors in each group. Each group was asked to prepare death certificates on mock clinical examples. The mock examples were prepared by the faculty and consisted of brief hypothetical clinical summary of patients presenting to the ICU, his/her course in the ICU, and subsequent death. It was presented on a power point slide to both the groups simultaneously. These examples were worked up in detail by the moderating faculty before being given to the residents regarding the cause of death. A leader was appointed in each group to present the completed MCCD. The session was moderated by a faculty who clarified the queries that arose with regard to the proper filling of the certificate.

Post intervention, a monthly audit was undertaken over the next 9 months from April 2010 to December 2010. Seventy-five death certificates were audited for errors during this period. This audit included the presentation of a brief summary of all the patients who died in the ICU in the preceding month along with their death certificates. The name of the doctor filling up the MCCD was kept hidden. After analysis of the certificates and noting down the errors, the corrected death certificates were presented in the same session to reinforce the correct way of filling these certificates.

Major and minor errors \[[Table 2](#T2){ref-type="table"}\] were compared in the pre-intervention and post-intervention preparation of death certificates. Unacceptable underlying cause of death was taken as one which could not explain the sequence of events leading to death. Sample size was calculated based on the level of significance (α = 0.05) and power of test (1-β = 0.80) and critical difference in errors equal to 30%. It was taken because we wanted at least 30% improvement in the death certification after the intervention. Fisher\'s exact test was applied to compare major and minor errors in the pre-intervention and post-intervention certificates. Major errors included unacceptable underlying cause of death, mechanism of death, improper sequencing, and competing causes as underlying cause of death. Minor errors which were compared included no time interval, use of abbreviations, and mechanism of death with legitimate underlying cause of death. A *P* \< 0.05 was considered as significant.

###### 

Frequency of errors identified during the audit of death certificates completed by residents in critical care medicine before and after an educational intervention
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Results {#sec1-3}
=======

A total of 150 death certificates (75 pre-intervention and 75 post-intervention) were studied for major and minor errors over a period of 18 months.

A significant number (98.6%) of death certificates filled up in the pre-intervention period had an unacceptable 'underlying cause of death' or at least one major error. 'Improper sequencing' (89.3%), 'competing causes' (88%), and 'mechanism only' (60%); all contributed to the major errors. Amongst minor errors, all pre intervention MCCDs had 'no time intervals' (100%) and the 'use of abbreviations' (89.3%) was high. After the educational intervention, there was a statistically significant (*P* \< 0.05) decrease in all major errors which included unacceptable underlying cause of death (41.3%), listing mechanism of death (14.6%), improper sequencing (36%), and competing causes (13.3%). The minor errors showed a statistically significant decline in the category of 'no time intervals' (22.6%) and 'use of abbreviations' (29.3%).

Discussion {#sec1-4}
==========

Increased education and better documentation leads to reduction in errors and improves legitimacy of death certificates.\[[@ref8][@ref9]\] One study showed that death certificates were completed with errors by 71.1% of the physicians before the educational intervention. Following the seminar, the proportion of death certificates with errors decreased to 9% (*P* \< 0.0001).\[[@ref10]\]

Errors in death certificates have been classified into major and minor.\[[@ref11]\] The concept of the "underlying cause of death" which if not filled properly becomes a major error is often a source of confusion for certifying physicians.\[[@ref12]\] Such errors can be more prone to occur in intensive care settings due to the complex case scenarios and multimodal presentations. It was strongly advocated in our program not to mention mechanisms of death like cardiorespiratory arrest or cardiac arrest as the cause of death since they amount to major errors.

Despite a few Indian studies in teaching and nonteaching hospitals aiming at improvement in the quality of death certification,\[[@ref13][@ref14]\] there has been no Indian published study from an ICU settings. A previous ICU based study in a developed country shows an incomplete and inaccurate process of death certification within the ICU.\[[@ref15]\]

Our study design was similar to the one used by Myers and Farquhar.\[[@ref7]\] However, apart from statistically proven reduction in major errors (as seen in previous studies also) our study also showed a significant reduction in minor errors. This was found to be statistically significant in the categories of 'no time intervals' and 'use of abbreviations'.

Though it was not the primary objective of this study; an assessment about the impact of the time of death (day vs. night) on the error rate was also analyzed, but we did not find any significant relation. Errors that continued to occur even after regular educational intervention in our study were attributed to behavioral traits. Authors believe that individual interaction with the 'defaulter' residents and prior faculty discussion during the routine rounds as to the sequence of events in a seriously ill patient who is likely to die can reduce the error rates.

To reduce errors, it has been also recommended that death certification be completed by a physician who is familiar with the patient, even if this delays its completion.\[[@ref16]\] However, in the Indian context this may not be possible because the family may need to travel to a distant place to perform the last rites of his relative.

The limitation of this study is that it includes death certificates from ICU only and not from other specialties. Hence, our results on errors in death certificate may not represent the total death form errors occurring in our hospital. Another limitation is that, we analyzed 75 certificates only in the pre-intervention death certificates. If we had analyzed the entire certificates, our sample size would have increased and also the strength of our study.

In conclusion, authors would like to emphasize that frequent educational courses should be carried out regarding training resident doctors for filling up the death certificates. Educational interventions not only reduce the error rates but also increase awareness regarding the consequences of a poorly filled out MCCD.
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